Chronic metabolic acidosis augments acidification along the inner medullary collecting duct.
The inner medullary collecting duct (IMCD) of the rat is a major site of acidification. However, previous micropuncture studies have failed to demonstrate acidification along the terminal IMCD during chronic acid feeding. To more completely evaluate this question we used the microcatheterization method in rats fed ammonium chloride for 3-7 days. Arterial pH was 7.30 +/- 0.015, and PCO2 was set at 40 +/- 0.6 mmHg. The IMCD data were analyzed as a function of IMCD length between 40% and the tip. Equilibrium pH decreased from 6.21 +/- 0.11 to 5.47 +/- 0.03, whereas PCO2 was unchanged (28 +/- 1 mmHg between the deep samples and tip). Bicarbonate delivery decreased from 92 +/- 14 to 10 +/- 1 nmol/min, titratable acid increased from 462 +/- 33 to 762 +/- 40 nmol/min, and ammonium delivery increased from 2,235 +/- 121 to 3,528 +/- 140 nmol/min. Thus estimated net acid increased from 2,638 +/- 134 to 4,303 +/- 161 nmol/min. To determine whether increasing delivery of buffer to the IMCD would stimulate acid secretion in acute acidosis, rats were studied during the infusion of HCl and creatinine. Arterial pH was 7.18 +/- 0.02. IMCD acidification was not increased compared with our previously published studies during HCl infusion [Am. J. Physiol. 241 (Renal Fluid Electrolyte Physiol. 10): F669-F676, 1981]. We conclude that chronic ammonium chloride ingestion stimulates IMCD acidification and that this increase may be an intrinsic modification of the acidification mechanism of the IMCD.